SUMMARY When mononuclear cells infiltrating rabbit testes infected with Treponema pallidum were cocultured with autologous or homologous peripheral blood lymphocytes spontaneous stimulation and that induced by concanavalin A were suppressed. The inhibition was not due to the cytotoxic effect of the mononuclear cells or to their interference with the active site of concanavalin A (competitive inhibition). The suppressor activity was present in both T and non-T cells but was not affected by pretreatment of the mononuclear cells with indomethacin, a prostaglandin synthetase inhibitor. The suppressor activity may be intrinsic to the mononuclear cells or acquired by the cells in the testicular environment.
Introduction
Treponema pallidum infection is associated with an accumulation of mucoid material largely composed of hyaluronic acid and chondroitin sulphate.1 2 The material has been associated with virulence of T pallidum3 but as reported recently it does not seem to contain Tpallidum antigen and is likely to be of host origin. 4 Fitzgerald et al have reported that testicular fluid from syphilitic rabbits contains immunosuppressive substances which can reactivate treponemal lesions5 and inhibit the proliferative response of autologous rabbit lymphocytes to concanavalin A. 6 We have observed similar inhibitory activity in the serum7 and testicular fluid from infected rabbits8 in experiments using phytohaemagglutinin. It is not clear what role these inhibitQry substances play in the initial growth of Tpallidum or in the host response at the site of infection. We have observed8 that T pallidum organisms which had been washed three times suppressed the deoxyribonucleic acid (DNA) synthesis of autologous rabbit peripheral blood lymphocytes in a direct lymphocyte transformation test. Supernatant of identical cells cultured for 48 hours, however, contained a significant amount of In this report we present some data on the immunological competence of the cells infiltrating the testes. The results indicate that more than one immunoregulatory mechanism may be implicated in the deficient clearance of the virulent treponemes and in delayed immunity in the infected host.
Material and methods

PREPARATION OF ORCHITIC TESTICULAR CELLS
Adult Nys (Flemish Giant) rabbits were inoculated intratesticularly with about 20 x 106 Treponeina pallidum (Nichols strain) per testis. Infected testes were removed aseptically at the peak of inflammation (days 9-12) and processed as described earlier in this series.9 The testicular cell suspension consisted of about 70-75% mononuclear leucocytes, 2-50% polymorphonuclear leucocytes, and 20-30%o cells of testicular origin, including a few spermatozoa. The few red cells contaminating the testicular cell suspension were removed by lysis with cold hypotonic saline (022%) for To further identify cells with inhibitory activity, the testicular cell suspension depleted of testicular cells (TCd-TCS) was subjected to nylon wool fractionation to separate adherent from non-adherent cells. 14 To this end 10-20 x 106 cells in 0 5 ml Eagle's minimal essential medium with 5%o inactivated fetal calf serum was pipetted into a 5 ml syringe containing 0 3 g nylon wool (Associated Biomedic System, Buffalo, New York, United States) which had been washed and equilibrated in the same medium. After incubation for 45 minutes at 370C the non-adherent cells were eluted from the column with 10 ml of warm medium. Adherent cells could be recovered by pressing and squeezing the nylon wool with forceps several times while washing the column with medium.
Results
MITOGENIC RESPONSE OF TESTICULAR CELL SUSPENSION
The suspension prepared from cells extracted from orchitic testes consisted mostly of mononuclear leucocytes (70-75O7o). Their response to con A was therefore measured and compared with that of autologous peripheral blood lymphocytes. Results of paired testicular cell suspension and peripheral blood lymphocytes from 12 animals infected with T pallidum bled and killed between days 9 and 11 were compared ( fig 1) . The (table III) . Table IV shows that T cells were removed from the preparation. The response to the T cell mitogen con A was virtually suppressed after treatment with antiserum and complement. We did not confirm the possibility that macrophages might play some role in the suppression through production of prostaglandin. Experiments with modulator cells pretreated with indomethacin or cultures containing indomethacin during the incubation period showed no reversal of the suppressor activity. Many other mechanisms of macrophage suppression'9 not explored in these studies are not excluded by the above results, and a possibility that the infiltrating B cells have a role cannot be excluded. An alternative which should also be considered is that the suppressor activity of the testicular cell suspension depleted of testicular cells is not intrinsic to the cells but caused by substances from the testicular environment which are passively carried by the mononuclear cells.
The suppressive substances may originate from the testis itself or be produced during the inflammatory process and the local growth of treponemes. They seem to be tightly bound to the surface of the mononuclear cells as they were unaffected by repeated washes and the prolonged experimental treatments.
Taking these conditions into account, two mechanisms of suppression can be postulated: competitive binding with the active site of the lectin, or a direct effect on T cell response to the mitogen. The first possibility seems improbable. To secure the binding of lectin to the peripheral blood lymphocytes thus minimising any competitive inhibition, all modulator cells were added at least 30 minutes after the addition of con A to the responder cells, and a ratio related inhibition of the mitogenic response was observed in cultures containing the modulator cells. At concentrations of 50-200 jg per culture, however, methyl-a-D-mannoside, the specific competitive inhibitor for con A, was unable to block the mitogenic response of responder cells.
The second mechanism, inhibition by direct interference with the T cell response, is more feasible. Prakash et al have shown that a seminal plasma protein of molecular weight above 100 000 inhibits both the primary antibody response of normal spleen cells to thymus dependent antigens and the one way mixed lymphocyte reaction. 18 In addition, this protein inhibited the spontaneous proliferative response of lymphocytes and that induced by con A. In earlier studies we found that fluid from testes infected with Tpallidum and a suspension of washed Tpallidum were equally inhibitory to DNA synthesis by normal rabbit homologous lymphocytes, which suggested that substances of treponemal or testicular origin present in the infected testes could be firmly attached to the treponemes.8 Similarly, the substances could firmly attach to cells, but we do not know whether the suppressor activity of the testicular cell suspension depleted of testicular cells originates from or relates to the mononuclear cells (lymphokines, monokines, and immune complexes) or is passively acquired by the cells in the testicular environment. Whatever its origin, the modulatory effect on the T cell proliferative response is undeniable. Its 
